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Abstract—The intent of this paper is to present a methodology
that is capable of significantly reducing computation times in
coastal sediment transport studies by decoupling wave propaga-
tion calculations from three way coupling. The proposed method-
ology takes a wave hindcast at an offshore model boundary and
completes standard wave propagation computations for a large
number of combinations of water levels, wave heights, wave peri-
ods and wave directions using the procedure called task farming
(carrying out large number of simple/routine simulations). After
completion of the wave library, wave transformation results are
saved in a master file where each record represents results for
a particular water level, offshore wave height, wave period and
wave direction. At the last step in the proposed methodology,
hydrodynamic and sediment transport modules are dynamically
linked and wave data is simply read from the master wave library
file rather than computed each time step. The methodology
ensures wave radiation stresses are passed to the hydrodynamic
model, and wave heights and periods are passed to the sediment
transport module for proper representation of coastal processes.
By decoupling wave propagation from three way coupling and
replacing it with results from a wave transformation library
significantly reduces computational burden while still capturing
relevant physics. However, the decoupled procedure is applicable
only in situations where bed evolution is not significant enough
to alter wave propagation characteristics, and where currents do
not significantly influence wave propagation. An example of a
study carried out using the above procedure is summarized in
the paper.
I. INTRODUCTION
The main intent of this paper is to develop a strategy
to reduce the computational burden associated with coastal
studies that require use of the long term wave climate. An
example of such a study is a coastal sediment transport
study that seeks to quantify morphologic changes to the sea
bed over a time horizon that ranges in the order of years.
Coastal morphological studies, usually part of larger scope
environmental assessments, may look to identify how new or
modified structures (piers, wharves, groynes, breakwaters, etc.)
alter coastal processes and potentially disrupt the balance in
the littoral transport that presently exists at a given area. En-
vironmental assessment studies typically look into quantifying
such impacts, and are a prerequisite to regulatory permits for
construction of new (or modifications to existing) structures.
The Telemac suite of numerical models provides a set of
tools for carrying out coastal sediment transport or morpho-
logical studies. Coastal studies of this nature can be simulated
using the procedure that is known as three way coupling. Such
a procedure links hydrodynamics (Telemac-2D or Telemac-
3D), wave transformation and propagation (Tomawac), and
sediment transport (Sisyphe) modules in a dynamic feedback
manner. Each module influences and is influenced by the other
during the course of the simulation, thus capturing relevant
physical processes at play in the coastal environment. Three
way coupling works as follows: water levels and currents from
the hydrodynamic module are passed to the wave module, and
influence wave propagation. At the same time wave radiation
stresses computed by the wave module produce wave induced
currents which are then passed back to the hydrodynamic
module. Coastal sediment transport calculations are influenced
by both hydrodynamics and wave forcing, and have the effect
of changing the sea bed in response to the forcing given. The
updated sea bed is then fed back to hydrodynamic and wave
modules, repeating the process again.
To be of practical value coastal sediment transport and
morphologic studies require results from simulations of many
years. Meaningful multi year simulations involving coastal
sediment transport are extremely computationally expensive,
and require use of large number of computational cores to
keep simulation times reasonable. Due to heavy computational
burden, three way coupling on today’s personal computers
is simply not practical. One strategy strategy to reduce the
computational burden is to decouple wave propagation from
the three-way coupling procedure.
Decoupling wave propagation from three way coupling
could be achieved by setting up a standalone wave hindcast
simulation, saving the results at a specified time step, and then
reading the wave results in a coupled hydrodynamics/sediment
transport model. This strategy has the potential to reduce the
computational burden compared to three way coupling, but
is still computationally expensive. A proper wave hindcast
(for use in sediment transport modelling) requires coupling
of both hydrodynamics and wave propagation in order to get
the physics of the problem correct (especially the influence
of water levels on wave propagation). Such a strategy was
previously used in [1]. But the above strategy is rather cumber-
some as it requires the user to simulate hydrodynamics/wave
propagation first, followed by hydrodynamics/sediment trans-
port second (with wave results read at specified time step)
for the entire simulation period of interest. Essentially, the
user has to carry out two separate simulations. Regardless of
it cumbersomeness, this strategy certainly works in reducing
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the computation burden compared to similar simulations using
three way coupling.
An alternate strategy to above is one that carries out a
large number of stationary wave propagation simulations on
a nearshore grid for different combinations of water level,
offshore wave height, period and directions. Such simulations
are carried out using only the wave propagation module (as
the water level is given as a parameter in the stationary cal-
culations). A script is then set up to execute the large number
(of rather simple) wave propagation simulations, and store its
results for further use. Then, coupled hydrodynamics/sediment
transport simulations are set up to read (at a set time step
specified) wave results from the library file. Reading the wave
library results allows the user to significantly speed up the
simulations, while ensuring proper representation of relevant
physics within the model.
To the best knowledge of the author, implementation and
execution details of wave libraries for use in morphologic
simulations or other studies are rare. One example is found
in a coastal sediment transport study [2]. In their study the
authors determine a wave climate at a site by setting up a
wave transformation model with a total of 891 simulations to
represent relevant combinations of wave height, directions and
period. The results of their wave transformation simulations are
such ”that an offshore time series of waves can be transferred
to any point by interpolation between the results from the
simulations”, [2], Chapter 2. The wave library results were
then used to transform an offshore time series of wave data to
a nearshore node for used in a harbour development study.
Another example of a wave library is given in [3], where
the authors describe carrying out 1920 nearshore transforma-
tion simulations. ”Then, when requiring wave data for long
term sediment transport simulations, the wave library is used
to interpolate the nearshore analysis to the hydrodynamic
model grid. This way waves are not simulated during sediment
transport computations, which saves (computation) time”, [3],
p. 144.
The benefits of using the wave transformation library are
certainly promising. The only challenge lies in its creation.
This paper attempts to advance this shortcoming, and offer
a methodology (along side with complete source code) that
will assist users in creating wave libraries for use in their
projects. Note that even though the focus of this paper are
coastal morphological studies, wave libraries could certainly
be a useful tool for other coastal studies (i.e., establishing a
wave climate for use in engineering design).
The rest of the paper presents is organized as follows:
Section II will present the relevant details on how to set up
and simulate a wave transformation library. The descriptions
will include detailed steps needed to develop a wave library for
use in various projects. An example of the wave transformation
library that was developed as part of a harbour improvement
project in Port Stanley, Ontario, Canada will be provided in
Section III. Concluding remarks are given in Section IV.
II. WAVE TRANSFORMATION LIBRARY
A wave transformation library (or a wave library for short)
is a methodology that simulates large number of combinations
of scenarios using a spectral wave model. Wave library al-
lows the user to pre-compute a large number of simulations
representing all possible combination of relevant forcings, and
store its results for future use. A key benefit of a wave library
lies in not having to repeat same wave simulations over and
over again (as would be the case in completing a proper
wave hindcast). On very fine nearshore grids (required for
resolving hydrodynamics and sediment transport processes)
proper wave hindcast simulations are very costly, and consist
of large portion of the overall computational burden.
Two different types of the wave transformation libraries are
envisioned, namely i) those having a computation domain with
classical offshore boundaries (where waves propagate from
outside), and ii) those with enclosed or semi-enclosed domains
(i.e., where wind driven waves dominate).
Wave libraries for enclosed or semi-enclosed domains
(where wave are generated internally and not propagated from
outside) can also be used. In such cases the library is set to
simulate all relevant combinations of water level, wind speed
and direction. By knowing a time series of wind speed and
direction, along with a time series of water level, the user
can obtain a time series of any simulated wave parameter
(like wave height, period, direction, etc.) after completing the
wave library simulations. Examples of use of wave libraries in
enclosed or semi-enclosed domains include marina planning
studies, detailed design of structures (i.e., floating breakwa-
ters), etc.
The focus of this paper, however, is on development and
construction of the wave transformation libraries for use in
traditional coastal projects using open offshore boundaries. In
these cases waves are externally generated and propagate to
the area of interest.
A. Steps in constructing a wave library
The general steps used to construct a wave transformation
library are sketched out below:
1) Obtain long term historic records of water levels at
the site of interest (typically a water level gauge at
an existing harbour).
2) Obtain long term historic records of offshore wave
conditions (either a wave buoy or a wave hindcast
node). Long term wave records are typically available
from local agencies.
3) Create a model mesh for hydrodynamic (and morpho-
dynamic) simulations. This step includes developing
a detailed mesh to resolve the physics of the problem
under investigations.
4) Create a model mesh for nearshore wave transforma-
tions. Similarly to above, wave transformation sim-
ulations may require a mesh with larger boundaries
than the hydrodynamic mesh (required to extend to
the hindcast node or the wave buoy).
5) Determine relevant combinations of water level, off-
shore wave height, period and directions for use in
nearshore wave transformations. In this step, the user
selects discretization of the water level to use in the
library. Also directional statistics of the time series
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wave data are inspected, which aid in ultimately
selecting and narrowing down the combinations of
wave height, period and directions to use in the wave
library simulations.
6) Set up a base case wave model satisfying the station-
ary propagation assumption, including all necessary
files. At the offshore model boundary, an assumption
has to be made on parameterization of wave energy
entering the domain (JONSWAP, TMA spectrum,
etc.).
7) Set up a script for simulation of previously identi-
fied combinations of nearshore wave transformations.
Depending on the discretization used, the number of
simulation can be in the order of several thousand.
8) Simulate the combinations of wave transformation
simulations, and save its results.
9) After simulations are complete, merge results from all
nearshore wave transformations into a master wave
library file. Each record in the master wave library
file corresponds to a wave transformation results for
a known water level, offshore wave height, period and
direction.
10) Select a time period to carry out morphologic simu-
lations from the historic record. Then, extract a time
series of water level, offshore wave height, period and
direction for the desired time period. This time series
will be used to extract records from the master wave
library. Depending on the project requirements, the
selected time period is typically measured in years.
11) Extract from the master wave library file one record
per desired time step in the simulations. Records
from the master wave library file are selected to
correspond to water levels and offshore wave height,
period and directions from extracted time series from
step 10. Extraction ensures that each time step in
the simulated time in the coupled hydrodynamic and
sediment transport simulations is linked to a wave
conditions that would result at that particular time.
This extracted file is referred to as the master wave
library time series file.
12) If hydrodynamic and wave transformation meshes
are different, transpose the master wave library time
series file from the nearshore grid (see step 4) to the
hydrodynamic grid (see step 3).
13) Lastly, set up a coupling between hydrodynamics
and sediment transport simulations, and simply read
the master wave library time series file during the
course of the simulations. For example, if the results
are stored on the hourly time step, read the wave
data each hour in the coupled model. Ensure wave
radiation stresses are passed to the hydrodynamic
model, and wave height, period and direction are
passed to the sediment transport model.
B. Limitations of the wave library in morphologic studies
In using the wave library as sketched out above, the user
has to ensure the methodology is valid to the problem at hand.
For example, offshore wave data referred to in Step 2 must
be located such that stationary wave propagation to the site of
interest apply and are valid. Offshore nodes at hindcast sites
typically meet this requirement, but should always be checked
and verified by the user.
The user must be made aware that decoupling waves from
three way coupling simulations neglects a number of physical
processes in order to save computation time. First, influence
of currents on the generation and propagation of waves is
neglected, as hydrodynamics and wave propagation processes
are intentionally decoupled. Second, influence of morphologic
changes (raising and lowering of the sea bed produced by the
sediment transport module) are not communicated to the wave
or hydrodynamic modules.
It must be left up to the user to ensure the effect of current
on wave propagation is minor (or otherwise acceptable), and
that morphologic changes to the sea bed during the coarse
of the simulations do not influence wave propagation in a
drastic way. If it can be demonstrated that above limitation are
acceptable, simulations using the wave library can be safely
used.
Of course, the ultimate way of verifying the validity of
the wave library approach for a particular site for which
morphodynamic simulations are carried out involves setting up
i) three way coupling with hydrodynamics, wave propagation
and sediment transport, and ii) decoupling wave propagation
from three way coupling and replacing it with results from the
wave transformation library. If comparisons between the results
yield acceptably similar results, the wave library approach can
be deemed valid.
C. Wave library for the Telemac modelling system
The above methodology has been implemented for use in
the Telemac modelling system via the Python programming
language. All of the code was written so that it works under
both Python 2 and Python 3. The code was developed to aid
the user in the process of constructing a wave library for a
domain having open boundaries. (Minor modification to the
code would allow development of the wave library for enclosed
or semi-enclosed domains.) The code is packaged under the
PPUTILS project on GitHub:
https://github.com/pprodano/pputils
Guidance in using the source code is provided next, with
brief explanations. As all of the code is publicly available the
interested user is encouraged to look at the source code for
additional detail if necessary.
To start the construction of the wave library, steps 1 and
2 are required first, and simply involve gathering historical
time series data. Next, the methodology includes developing
a hydrodynamic model mesh (step 3) and wave library model
mesh (step 4). Tools in PPUTILS can be used to a construct a
digital terrain model and a model mesh, and then interpolate
the terrain model over the model mesh (see reference [4])
thus allowing the user to complete the entire modelling project
using nothing but open source tools.
Different meshes for the hydrodynamics and wave prop-
agation may be required as the wave propagation mesh may
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need to cover an area larger in extent (governed by the location
of the hindcast node or the wave buoy). As in all numerical
modelling projects the mesh has to be constructed to properly
resolve the shoreline/bathymetry for the area of interest, yet
must be kept as small as possible to limit computational
burden. The mesh that may be sufficient for wave propagation
may not suffice for hydrodynamics and/or sediment transport.
There is a utility in PPUTILS that will transpose simulated
results from one mesh onto another. More on this will be
provided later.
Step 5 in the above methodology involves the assembly
of relevant wave propagation scenarios. As a first step, the
user has to inspect the time series record of water level [WL],
and decide the range and discretization of the water levels
to be used in the library. For example, if water levels vary
between -1.0 and +1.0 m chart datum, the user may decide to
discretize this range by 0.2 m, and have a vector of water levels
as follows: [ 1.0, -0.8, -0.6, ..., 0.8, 1.0]. Such a discretization
means that the wave library will be based on 11 different water
levels.
In order to derive the wave combinations to be used in the
wave library, the user is required to obtain directional statistics
on the historic time series wave data. Directional statistics
are typically published by the same agencies that supply the
wave data. After inspecting directional statistics, the user will
then be in a position to decide which combination of wave
parameters occur often enough to be included in the library.
As a rule of thumb if a wave condition occurs more than 50
hours in the record, that wave condition should be included in
the library. The user is required to derive tuples of offshore
wave height [Hm0], wave period [Tp], and direction [Dir].
All relevant tuples of the form [Hm0, Tp, Dir] are required
to be determined, and saved in a file. Discretization of the
wave direction of 22.5 degrees is usually sufficient, but not all
combinations need be included in the library. For example, if
the shoreline is oriented in the east west direction and located
on the northern limit of the domain, then offshore waves
approaching from the north-west, north, and north-east need
not be included in the library.
To determine the wave library combinations, each value of
the discretized water level is to be combined to each offshore
wave conditions tupple. The user is ultimately required to
produce a comma delimited file with the following headings:
[id, WL, Hm0, Tp, Dir], where id is the identifier of the
particular scenario, and rest of the variables are defined above.
Step 6 requires the user to set up a base case stationary
simulation in Tomawac. The Tomawac steering file has to have
the following keywords: 2D RESULTS FILE, INITIAL
STILL WATER LEVEL, BOUNDARY SIGNIFICANT
WAVE HEIGHT, BOUNDARY PEAK FREQUENCY, and
BOUNDARY MAIN DIRECTION 1. The output variables
from the base case Tomawac model can include any one of the
available variables, but should, at a minimum, include WAVE
HEIGHT HM0, PEAK PERIOD TMD, MEAN DIRECTION,
FORCE X, and FORCE Y.
After having the stationary base case wave model, and
the scenarios of combinations, the user is required to
run the mkscenarios.py script (step 7). Inputs to the
mkscenarios.py are the base case Tomawac file, and the
wave library scenarios comma separated file with the following
headings: [id, WL, Hm0, Tp, Dir]. Upon execution, the script
creates number of files equalling the number of scenarios, as
well as a script named run_scenarios.sh that executes
the simulations in Tomawac (i.e., step 8). The above process
is referred to as task farming, where Tomawac is required
to compute a large number of rather straightforward wave
propagation calculations.
After all of the wave library computations are completed,
the master wave library file is constructed by extracting
from each Tomawac result file the output variables for each
particular scenario. Creation of the master wave library file
(step 9) is completed by running the mkwavelibfile.py
script, which creates the master wave library file. The
mkwavelibfile.py script uses a custom written module
called selafin_io_pp.py that reads and writes SELAFIN
format in pure Python. Each record in the master library file
contains all of Tomawac’s output variables for each scenario
in the library.
Step 10 simply requires the user to extract out of the
historic time series a subset of time for which the morphologic
simulations are to be carried out. The offshore time series file is
to contain, time, water level, wave height, period and direction
in a comma separated file.
Next, step 11 requires reconstruction of the 2d wave
hindcast for the selected time period of interest. The script
mkwavelibts.py takes in the master wave library life
and an offshore time series ascii file of the simulation time
series, and creates a SELAFIN result file. This result file is
created by extracting from the wave library a record that most
closely resembles the record in the time series offshore data
correspond to the desired time step. The selection algorithm
calculates a multi-dimensional distance metric based on the
sum of square root difference of each of the four parameters
(WL, Hm0, Tp, Dir) between the hindcast and the library
values. The record in the library (for any point in simulated
time) is then selected as one having the smallest distance.
All of the above steps are carried using results stored on the
wave model mesh. The hydrodynamic and sediment transport
calculations may be made on a different mesh. The script in
PPUTILS called transp.py takes a SELAFIN result file on
one mesh, and transposes it to another mesh, thus completing
step 12.
The final step in the methodology (step 13) includes setting
up the coupling between hydrodynamics and sediment trans-
port, where the wave data is simply read from a file, rather than
being computed at each time step. To complete the coupling
(assumed to take place between Telemac-2d and Sisyphe) and
capture the relevant physics requires modifying the following
subroutines: i) prosou.f, to add wave generated currents to
hydrodynamics, and ii) condim_sisyphe.f, to read wave
height, period and direction in Sisyphe. Of course, transport
formulas in Sisyphe have to be selected that are specifically
formulated to deal with influence of waves.
III. APPLICATION OF A WAVE LIBRARY
This section presents the application of the wave library
to an existing harbour sedimentation study. The example
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Fig. 1: Hydrodynamic/morphodynamic model mesh
presented will illustrate how the methodology in Section II
was used to derive a wave library for use in nearshore sediment
transport modeling.
A. Port Stanley Harbour improvements, Ontario Canada
After acquiring the harbour from the federal government,
the local municipality has undertaken a variety of infrastructure
improvements at Port Stanley, Ontario, Canada. Located on the
north shores of Lake Erie, Port Stanley harbour was originally
developed in the late 1800’s to facilitate marine transport of
aggregate, coal, grain and other goods on the Great Lakes
waterways.
Recently Port Stanley’s west breakwater had been reha-
bilitated and dredging had taken place to remove sediments
deposited by Kettle Creek. Further, the material removed
during recent dredging activities were placed in a new disposal
cell constructed adjacent to the west breakwater. The disposal
cell has been designed to serve two purposes: i) house dredge
material, and ii) create valuable recreation lands adjacent to
the town’s busy beach.
B. Development of the wave library for Port Stanley
To facilitate recent development at the harbour a wave
library for the nearshore area of Port Stanley was developed.
Historic time series water level data is obtained from the gauge
set at the harbour. The gauge includes hourly water levels from
1960-present. Time series data for offshore wave conditions are
obtained from an existing US Army Corps of Engineers wave
hindcast. The hindcast node closest to Port Stanley was used
to extract offshore wave height, period and direction for the
period 1979-2014.
The PPUTILS toolkit was used to develop a model mesh
for the hydrodynamic and sediment transport model, extending
from the harbour to approximately the -12 m depth contour, ap-
proximately 4 km offshore (see Figure 1). Similarly, PPUTILS
was used to develop a mesh for the wave transformation
calculations (see Figure 2). The wave module mesh extended
to the hindcast node (to approximately the -18 m contour, and
covers a much larger area than the hydrodynamics.
The scenarios for the wave library are developed following
processing of the time series data. The water levels in the
library were discretized in a 0.15 m step, ranging from 0.0
to 1.5 m above chart datum. Similarly, directional statistics
from the offshore wave (supplied by the US Army Corps
of Engineers as part of the wave hindcast) was used to
develop wave scenarios. Wave height was discretized in 0.5 m
increments, ranging from 0.3 to 4.5 m. Wave period was
Fig. 2: Wave transformation model mesh
discretized in 1 sec increments, ranging from 1 to 9 sec. Wave
directions was discretized by the 22.5 deg bands, resulting in
16 cases for wave directions. A total number of combinations
used in the wave library computations totaled 2,222. The
scenarios executed capture all possible combinations of wave
conditions relevant to the study of coastal sediment transport
at Port Stanley.
In the Tomawac wave library simulations, the JONSWAP
spectrum was used to parameterize the wave energy entering
the boundaries in the model. Rest of the steps outlined in Sec-
tion II were carried out, and ultimately created a reconstructed
wave result file (in SELAFIN format, on the same mesh as the
hydrodynamic/sediment transport model) for use in future sim-
ulations. A coupling between Telemac-2d for hydrodynamics,
and Sisyphe for coastal sediment transport was then set up.
Subroutine prosou.f was modified to read the wave induced
force from the reconstructed wave file and capture the effect
of wave generated currents. Likewise, condim_sisyphe.f
soubroutine from Sisyphe was modified to read the wave
height, period and direction, and capture wave induced effects
on sediment transport.
C. Reality check of the wave library
A simple way of checking the appropriateness of the
discretization applied in the wave library is to compare the
offshore time series from the hindcast against the reconstructed
time series produced by the library. If the two time series
reasonably match, the discretization appears to be valid. This is
the only conclusion that could be made from this comparison.
Figure 3 shows the comparison for water levels, offshore wave
height, period and direction from the Port Stanley case. From
the results shown it can be concluded that the discretization
generally appears to be appropriate for the domain. Note
some hysteresis on the wave library water levels is evident,
and is a direct result of i) discretization of the water levels
used, ii) procedure used to select a particular record from the
wave library for a given point in time, and iii) the range in
historic lake levels. For the Port Stanley case such a small
water level fluctuation makes rather minor differences in wave
propagation calculations, and the hysteresis noted is deemed to
be of no relevance. However, an improvement in the procedure
used to select the particular record from the wave library (in
mkwavelibts.py) should be investigated.
A more data intensive approach in checking the validity of
the constructed wave library would be to compare results with
actual wave data. If historic records of offshore and nearshore
wave buoy data exist, the wave library approach could be used
to transform the offshore wave data to the nearshore. Then,
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Fig. 3: Wave transformation model mesh
the nearshore wave data reconstructed from the wave library
could be compared to the observed wave, and appropriate
conclusions could be drawn. Unfortunately, such data does not
exist for the Port Stanley example, but may be explored in the
future.
The final way of justifying the appropriateness of the wave
library (and the methodology proposed in this paper) would be
to compare sediment transport simulation results from a) three
way coupling (where wave data is calculated every time step),
and b) two way coupling (where wave data is reconstructed
from the wave library and simply read during the simulations).
Such computations are presently work in progress for the Port
Stanley study, and will be reported once they become available.
D. Reduction in computational times
The task farming process that simulated the 2,222 Tomawac
simulations is one that required approximately 24 hours of
simulation time on a quad core personal desktop computer.
As the wave computations are a simple task farming process,
it is relatively easy to employ a number of different personal
computers in carrying out a portion of the overall task (i.e.,
computer A simulates cases 1-500, computer B simulates cases
501-1000, etc). The only requirement is that each computer has
the Telemac modelling system installed. The processing time
of the simulation results are estimated to take not more than
2-3 hours, provided the user understand the procedure outlined
in the paper.
The reduction of the computational times between i) three
way coupling, and ii) two way coupling with wave library are
striking. On a quad core desktop computer three way coupled
simulations for 273 days of simulation for the Port Stanley
domain would take approximately 12 days of calculations
going at 100% CPU load. (This estimate was obtained by
scaling three way coupled calculation simulating a storm
lasting four days.) In the comparisons, two way coupling cal-
culations with inputs from the wave library last approximately
1.5 hours for a 273 day simulation. The reduction in the
computational burden (from 12 days to 1.5 hours) implies
that coastal sediment transport calculation could be carried
out using ordinary desktop computers, and need not rely on
expensive computer clusters.
IV. CONCLUSIONS AND RECOMMENDATIONS
This paper presents a methodology with the aim to drasti-
cally reduce computation time associated with coastal sediment
transport studies by decoupling wave propagation from three
way coupling. A methodology was outlined in the paper that
allows a user to set up a wave transformation library for a
domain, and then simply read the wave results in two way cou-
pled simulation rather than using computationally expensive
three way coupling. The methodology allows for wave induced
currents to be added to the hydrodynamics, and wave forcing to
be linked to the sediment transport calculations. However, the
two way coupling procedure neglects some physics (currents
do not influence wave propagation, and evolution of the sea
bed have no influence on hydrodynamics or wave propagation).
It is left up to the user to determine the impact of the neglected
physics, and determine whether two way coupled simulations
can be justified.
Reduction in simulation times from traditional three way
coupling is significant, and allows a user to carry multi year
coastal sediment transport simulations using ordinary desktop
computers.
REFERENCES
[1] P. Santoro and et al., ”Hydrodynamic and fine sediment transport numer-
ical modelling, application to the Rio de la Plata and Montevideo Bay”
XXII TELEMAC-MASCARET User Conference, Daresbury Laboratory,
UK, pp. 119-126, 2015.
[2] B. Elfrink and I. Brøker and G. Viggo´sson, ”Bakkafjara sediment
transport and morphology study, Report prepared by DHI Water and
Environment, Hørsholm, Denmark, 2006.
[3] R. Walther, C. Cayrol, and L. Hamm, ”Evaluation of an offshore disposal
site in then Loire estuary through field monitoring and 3D numerical
modelling,” XXI TELEMAC-MASCARET User Conference, Grenoble,
France, pp. 141-151, 2014.
[4] P. Prodanovic, ”QGIS as a pre- and post-processor for TELEMAC: mesh
generation and output visualization” XXII TELEMAC-MASCARET User
Conference, Daresbury Laboratory, UK, pp. 119-126, 2015.
194
